Oncocidin A1: a novel tubulin-binding drug with antitumor activity against human breast and ovarian carcinoma xenografts in nude mice.
We identified a structural analog of thyroid hormone, methyl-3,5-diiodo-4-(4'-methoxyphenoxy) benzoate (Oncocidin A1), that inhibits human carcinoma cell proliferation and the growth of human breast (MDA MB-231) and ovarian (OVCAR-3) carcinoma xenografts in nude mice. This novel antitumor agent is orally bioavailable and well tolerated by animals. Exposure of MCF-7 and MDA MB-231 breast carcinoma cells to Oncocidin A1 in vitro caused a cell-cycle arrest in prometaphase (a G2/M arrest) and apoptosis, suggesting a cytotoxic mechanism involving mitotic spindle function. The interaction of Oncocidin A1 with microtubules was demonstrated by: 1) immunofluorescence studies of microtubule assembly in the presence of the drug in cell-free and in cellular assays; and 2) in vitro binding inhibition studies involving radiolabeled Oncocidin A1 or colchicine and tubulin monomers. Taken together, these experiments indicate that Oncocidin A1 perturbs cellular microtubule assembly, possibly by binding to the colchicine site on tubulin. Three-dimensional structural modelling of Oncocidin A1 revealed that it can adopt a twisted conformation similar to that of combretastatin A-4, which binds to the colchicine site of tubulin. The novel structural features of Oncocidin A1 could guide the design of a new class of microtubule-binding antitumor agents having substantially reduced normal tissue toxicity upon oral administration.